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hat are stellar winds?
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>High velocity outflows from massive stars. Shape

the galaxies with radiative, mechanical and chemical

is an underestimation of M dot fo

N 5 Q

mogeneous winds 1mplying stellar wind




Homogeneous stellar wind >Chematic representatlon

artistic representation Of a clumpy wind structurej
r
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- X-ray variability can be used to directly measure clump sizes.

'? Shape of X-ray emission lines of single stars from high-
~ resolution spectroscopy. Stronger wind absorption makes the
lme becomes more skewed but there 1s a degeneracy
'”-measurmg M_det and clumps sizes (porosity).

2 Thermal radio excess — can give reliable M_dol measurements
f‘g’li)ut I sensitive Lo présence of clumps

Cygm proﬁles of UV lmes to calculate M_ dot less affected

fi'mcludmg the hydrodynamlc effects of Wmds b FASTWIND
POWR H alpha n optlcal IR for low mass- -rate stars etc.
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- > NH made up of two components (NH1 and NH2

2> NH1 — global origin, possibly stellar wind

lron line emission
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Accreting neutron star with a WR companion.

pin ~ 38 s, Porb ~ 10.5 days, e ~ 0.1,1 ~ 65-70 deg (exhibits eclipses).

ws large variability in NH and very strong iron lines.

N N >

ebatable cyclotron line at ~ 56 keV, ruled out now.

.
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lense surrounding: Detection of a Compto
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date and folded model

—

data and folded model
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ome prominent® approaches to estimateclumps

*not a Complete list

hydrodynamical simulations of win

Assume that the episodic enhancements of the intrinsic X- -ray JTuminosit
observed are due to the direct capture of a clump. (e.g., in 't Zand 200

es as iput (literature: stellar separation a, inclination, volume filh

P _orb, M star, R _star, v_inf, M_dot + observations: median N

- > X

2 variation and time) and gives as output the Clump Characterls

~

Clump size, Clump mass, porosity length), and beta Grmberg &

& 3 . -
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formula above. For example, for linearly expanding clumps, we
then have, if the velocity profile is given by the S-law (
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time / orbital

per

=60 degrees

a=1.6 stellar radiu

beta=3 | - . .

NHO=10 (though it is would correspond to a mass
loss rate of almost 1e-5 solar mass per year, difficult

2 to reconciliate with the values found in the literat
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onstrain Clump s1zes (with certain approximations

> XMM (and future X-ray satellites) can perform long

interrupled observations with giving high quality spectra

e

- of HMXBs on coherence timescales are crucial to

- accurate estimate




